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Objectives. This group has previously reported that UK Asians are significantly less likely to undergo surgery for lower
limb venous disease than age and sex matched Caucasians. The aim of the present study was to estimate the prevalence of
lower limb chronic venous disease (CVD) in the UK Asian male population.
Design. A prospective, epidemiological survey.
Materials and methods. 100 unselected Asian men attending a local Mosque were assessed for the evidence of lower limb
CVD, involving the collection of data on history and clinical signs and objective assessments of venous pathophysiology
using lower limb venous ultrasonography and venous photoplethysmography (PPG).
Results. On clinical examination, 80 limbs (in 50 subjects) had clinical evidence of CVD, the majority of cases consisting
of varicose veins (CEAP C2). No limbs had either healed or active ulceration (C5/6), and only 2 limbs had thread veins
(C1). Eight subjects had had previous venous surgery. The venous refill time (vRT) measured by PPG was lower in limbs
with CVD. On venous ultrasound, reflux was present in 73/200 limbs, affecting primarily the GSV system, with only
7 limbs having deep venous reflux.
Conclusions. Present data strongly suggest that the low rates of superficial venous surgery in UK Asians is not because
they are inherently less likely to develop CVD.
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Chronic venous disease (CVD) of the lower limb is
a common problem, affecting up to 40% of the general
population.1 Whilst rarely life- or limb- threatening,
the treatment of this condition consumes large quan-
tities of healthcare resources, withw40,000 operations
performed in the NHS in England in the year 2004-5
(Data for 2004e5, www.doh.gov.uk). Given that
healthcare spending can only be finite, it is important
that the allocation of funds be directed to areas of ac-
tual need and accurate knowledge of the epidemio-
logy of a condition is essential for this to be achieved.
The epidemiology of CVD in the UK has been well
characterised in the majority White population by the
Edinburgh Vein Study (EVS), a cross sectional survey
of the prevalence of all grades of lower limb CVD in
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between the age of 18 and 64. It found that CVD
was very common in bothmen andwomen: specifically
the age-adjusted prevalence of hyphenweb and reticu-
lar veins was 79e85%, varicose veins (VV) 26e33%
and the skin changes of chronic venous insufficiency
(CVI) and ulceration (CVU) was 5e7%.1
By contrast, the epidemiology of lower limb venous
disease in Non-White ethnic groups is poorly under-
stood, both in the UK and worldwide. Early reports
from rural Africa2,3 and India4 found that cases of
lower limb VV were uncommon and suggested that
VV and CVI are mainly a ‘Western’ affliction, focusing
on differences in lifestyle as an explanation.5,6 Much
of this early data was however anecdotal, based on
personal clinicians experiences working in hospitals
and clinics in these areas. In addition, they date
from a time when there was no accepted method of
classification of lower limb venous disease or objec-
tive tests to confirm the diagnosis and few direct
comparisons with White populations were made.
Although this makes it difficult to make firm state-
ments, the suggestion from these is that CVD occursrved.
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graphical variations in disease prevalence noted, sug-
gesting a possible link with ethnic group.7
The catchment population of our own institution in
Birmingham, comprises w20% non-White (majority
Asian Pakistani and Indian) and the impression gained
from our clinical practice was that patients from this
ethnic minority group did in fact present with the full
range of clinical manifestations of lower limb CVD. In
our UK multicultural society, where ethnic minority
groups make upw8% of the UK population (National
census data 2001), this gap in our knowledge of the
epidemiology of CVD may result in the inappropriate
allocation of health care resources.
The aim therefore was to conduct a pilot study to
estimate the prevalence of lower limb CVD in our
local Pakistani male population.
Methods
This study of venous disease formed part of a larger
feasibility study looking at the epidemiology of peri-
pheral arterial and venous disease in ethnic minority
groups in Birmingham. The data concerning peri-
pheral arterial disease has been published separately.8
Following ethical approval, male volunteers from
a local mosque were invited to attend a mobile clinic
in the community centre at the mosque. After in-
formed consent obtained with the help of a local inter-
preter, a structured history and examination, lower
limb venous ultrasound and photoplethysmography
(PPG) were performed.
Structured history (via interpreter): A clinical history
of CVD was determined with specific reference to a
diagnosis of or treatment for varicose veins (VV), cur-
rent or previous leg ulcers (CVU), previous deep ve-
nous thrombosis (DVT) and pulmonary embolism
(or a history suggestive of DVT). Due to difficulties
with interpretation, specific questions concerning
lower limb symptoms were not included. In addition
information was gained as to the place of birth, dura-
tion of UK residence and occupation both in the UK
and in the country of origin.
Body mass index (BMI): Height was measured with-
out shoes to the nearest 0.5 cm and weight measured
without shoes and with the subject lightly clad to the
nearest 0.1 kg. BMI was calculated by dividing the
weight (kg) by the height2 (m2).
Classification of venous disease: Both lower limbs were
exposed and examined for evidence of venous disease,
and each graded according to the CEAP clinical grade9:
C0¼ no venous disease, C1¼ telangiectasia/reticular
veins, C2¼ truncal VV, C3¼ venous oedema,C4¼ venous eczema, hyperpigmentation, lipoderma-
tosclerosis, C5¼ healed venous ulceration and
C6¼ active venous ulceration.
Venous ultrasound: Each scan was conducted in an
identical manner to a standard protocol, with the sub-
ject standing supported and the examined limb non-
weight bearing and slightly flexed at the knee. The
lower limb veins in each limb were systematically ex-
amined using a portable ultrasound machine using
a linear array 5e10 MHz probe (SonoSite 180 Plus,
SonoSite Ltd, Hitchin, UK). Both the deep (common
[CFV] and superficial femoral [SFV], above [AKPV]
and below knee popliteal veins [BKPV]) and super-
ficial (great [GSV] and short saphenous veins [SSV],
and saphenofemoral [SFJ] and saphenopopliteal
[SPJ] junctions) veins were assessed for patency and
presence of reverse flow. Reflux was induced by man-
ual calf augmentation and significant reflux defined
as >0.5 sec reverse flow on the Doppler spectrum.
Venous photoplethysmography: Quantitative digital
PPG (The Dopplex, Huntleigh Healthcare) was
used to measure post-exercise venous refill time
(vRT) in both lower limbs in the seated position using
the method described previously,10 with a lower vRT
indicating worse venous physiology. Each test was
performed twice and an average taken.
Statistical analysis: Statistical analysis was per-
formed using SPSS 11.0 (Statistical Package for Social
Sciences Inc, Chicago, IL, USA). For non-normally
distributed data, non-parametric tests were used,
with Mann Whitney U test for continuous data and
Chi-squared test for categorical data.
Results
The results presented are for the first 100 men over
the age of 55 years accepting the invitation to partic-
ipate in this study. It is estimated that approximately
20% of the 5000 Muslim men living in the catchment
area of this mosque are weekly attenders. More than
70% of these men are aged over 55 years, thus the
cohort represents w15% of eligible men attending
this particular mosque.
The median [IQR] age of the subjects was 67 [62.3e
72.8] years. All had been born in the Indian Subconti-
nent originating from the Kashmiri region of Pakistan
(76), other Pakistani regions (22) or Bangladesh (2).
The median [IQR] length of UK residence was 41
[38e43] years. A summary of demographic and clini-
cal data for the cohort is given in Table 1.
History: Nine subjects gave a history of having VV,
with eight having had previous superficial venous
surgery (SVS), although no detail on the type of
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previous history of DVT or CVU.
Clinical examination (CEAP): 50 subjects had evi-
dence of venous disease on one or both lower limbs
on examination. Out of 200 limbs, 120 had no clinical
evidence of lower limb venous disease (C0), 2 had ev-
idence of telangiectasia/reticular veins only (C1), 66
had VV(C2) and 12 limbs (eight subjects) had the
skin changes of chronic venous insufficiency (C4).
No limb had evidence of oedema (C3) or current or
healed ulceration (C5/6). There was bilateral venous
disease in 30 subjects. In the subjects who had previ-
ously undergone SVS, 14 out of 16 limbs had clinical
evidence of residual or recurrent venous disease
(CEAP C0¼ 2, C2¼ 8 and C4¼ 6).
Venous PPG: In the 200 limbs assessed, the median
vRT [IQR] was 42s [19e44s]. Table 2 shows the vRT in
each of the CEAP clinical groups. Limbs with no clin-
ical evidence of lower limb venous disease, CEAP C0
Table 1. Demographic and clinical data for all subjects
Variable
Age (years) (med [IQR]) 67 [62.3e72.8]
Duration of UK residence (med [IQR]) 41 [38e43]
Country of birth Pakistan 98 (76 Kashmir)
Bangladesh 2
Occupation in UK Manual 85
Clerical 2
Retired/other 13
Occupation in country of origin Manual 60
Clerical 33
Retired/other 7
BMI (med [IQR]) 26.3
[23.7e29.2]












vRT (s) (med[IQR]) n¼ 200 limbs 42 [19e44]






Combined SVR & DVR 3
Table 2. Venous refill time in each CEAP clinical group
n Median vRT (s) [IQR]
CEAP C0 120 43 [28e44]
CEAP C2 66 32 [14e44]
CEAP C4 12 13 [10e43]
C0 v C2, P¼ 0.014; C0 v C4, P¼ 0.003; C2 v C4, P¼ 0.079. Mann
Whitney U Test (MWU).
Eur J Vasc Endovasc Surg Vol 34, July 2007group, had a significantly higher vRT compared to
both C2 (P¼ 0.014 Mann Whitney U test [MWU])
and C4 (P¼ 0.003, MWU). Limbs with C4 disease
had lower vRT compared with limbs with C2 disease
but this did not reach statistical significance.
In those limbs of subjects who had previously un-
dergone SVS, the median (IQR) vRTwas 30s (11e44s).
Venous ultrasonography
Deep venous reflux (DVR): There was no evidence of
deep vein obstruction in any of the 200 limbs, and
all CFV and SFV were competent. There was evidence
of PV reflux in 7 limbs, which in 3 limbs was com-
bined with superficial truncal reflux (1 SPJ and SSV,
1 SSV and 1 GSV incompetence). Out of these 7 limbs,
4 were CEAP C0 and 3 were C2). The vRT in those
limbs with DVR was significantly lower than those
with no DVR (DVR vs No DVR: vRT 13s vs 42s,
P¼ 0.039 MWU). The vRT was lower in limbs with
DVR compared with SVR alone, but this was not sig-
nificant (DVR vs SVR: vRT 13s vs 23s, P¼ 0.396
MWU).
Superficial venous reflux (SVR): Out of 200 limbs,
25% had evidence of SVR, with 22.5% in the distribu-
tion of GSV (SFJ reflux and GSV reflux in 25 (12.5%)
and 43 (21.5%) limbs respectively) and 6% in the dis-
tribution of the SSV (SPJ reflux and SSV reflux in
8 (4%) and 12 (6%) limbs respectively). Table 3 shows
the distribution of junctional and truncal vein reflux
in each clinical group. Those limbs with evidence of
SVR had significantly lower vRTcompared with those
limbs without SVR (No SVR vs SVR: 43s [27e44] vs
18s [10e44], P¼ 0.001, MWU).
In those subjects who had previously undergone
SVS, there was evidence of either truncal or junctional
reflux in 10 out of 16 limbs e in 8 limbs this was con-
fined to the GSV system and in 2 limbs was found in
both GSV and SSV systems.
Effect of age and lifestyle risk factors on CVD: There
was no significant difference in age (Any reflux vs
No reflux: 66.5 vs. 67.5y, P¼ 0.667, MWU), BMI (27.7
vs 25.5, P¼ 0.082 MWU) or occupation either in the
UK (manual vs non-manual, P¼ 0.814, c2 test) or in
the country of birth (P¼ 0.211, c2 test), between those
subjects with any deep or superficial venous reflux
and those without reflux as determined by venous
ultrasonography.
Discussion
The main findings of this novel study are that half of
the subjects had clinical evidence of lower limb











Combination Total limbs with
reflux n (%)
C0/1 122 112 0 7 1 0 1 0 1* 10 (8)
C2 66 36 2 9 14 0 0 3 2** 30 (45)
C4 12 1 0 3 3 1 1 3*** 11 (92)
* 1 limb with both GSV and SSV reflux.
** 2 limbs with combined SFJ & GSV plux SPJ and SSV reflux.
*** 2 limbs with combined SFJ & GSV plux SPJ and SSV reflux; 1 limb with SJF & GSV, plus SSV reflux.venous disease, with w1/3 limbs having VV and 8%
having skin changes of CVI. In addition, objective
testing with venous ultrasonography confirmed that
the vast majority of limbs had reflux confined to the
superficial venous system, in the distribution of the
GSV. The absence of other studies of CVD in UK eth-
nic minorities makes it difficult to comment as to
whether these data reflect the findings in the general
UK Asian population, but would certainly suggest
that CVD is not simply a ‘Western’ affliction as previ-
ously thought.
The findings of the present study are broadly sim-
ilar to those seen in the EVS conducted in a majority
White population,1,11 however few limbs had evi-
dence of skin changes and there were no cases of
either healed or active ulceration, despite the age of
the subjects. Whilst the lack of cases of CVU is prob-
ably unsurprising given the relatively small sample
size in this pilot study, by comparison, in the EVS,
up to one quarter of those subjects aged over 55y
had complicated CVD. One explanation for this ap-
parent low level of complicated CVD is that this eth-
nic group does not suffer from the progression of
venous disease observed in the White population.
However, in a study conducted by our group,12
a high proportion of Asians patients from the same
catchment population underwent SVS for compli-
cated venous disease including CVU, suggesting
that this is not the case. These patients were however
much younger than the subjects in the present study
and a large proportion UK born and thus may simply
reflect a difference in environment or lifestyle of 1st
and 2nd generation Asians. In addition, it is interest-
ing to note in the present study that neither age,
BMI or occupation had any significant effect on the
prevalence of lower limb venous reflux, so other
environmental factors may need to be investigated.
Another finding of the present study was the rela-
tively low prevalence of CEAP C1 disease compared
withw80% of subjects in the EVS.1 This may be a con-
sequence of the skin pigmentation rendering subtle
subcutaneous veins difficult to visualise or may reflect
a true difference between the different ethnic groups.
These differences however were also noted in theCalifornia ethnic diversity study13 in which the pro-
portion of Asian subjects with visible venous disease
of all severities was lower than compared with whites.
However after adjusting for age and sex Asians were
significantly less likely to have spider veins than
Whites, but there was no difference in the prevalence
of visible VV or CVI.
Compared with the EVS,11 there was a similar
prevalence of SVR but a much lower prevalence of
deep venous disease in the present study. There was
also a lower prevalence of incidental SVR in subjects
without clinical evidence of venous disease (C0). By
contrast, Criqui13 found that Asians were significantly
less likely to have SVR but not DVR compared to
Whites. It should be noted however that the ethnic
category ‘Asian’ used is more heterogeneous than in
our present study including individuals with South
East Asian and Pacific ethnicities. Thus whilst these
data add more fuel to the debate about the effect of
ethnicity on the prevalence of CVD and are useful
for comparisons within the US, direct comparisons
with UK ethnic minorities are not necessarily appro-
priate and should be made with caution.
Whilst this pilot study used clear and objective cri-
teria to define the presence of lower limb CVD, there
is a number of limitations that should be considered.
These self-selected male subjects form a relatively ho-
mogenous population, but cannot necessarily be used
for comparisons with other Asian ethnic groups, or in-
deed, given the influence of environment on CVD,14
to those individuals of the same group who were
born in the UK.
It is also clear that this study cannot be extra-
polated to women in the same ethnic group. Given
the observed differences in symptoms, signs and ob-
jective evidence of CVD between men and women
in the White population,1,15 and that when Asians un-
dergo surgery for CVD Asian women were under-
represented comparedwithmen,12 this is an important
gap in our knowledge.
Whilst there may be a truly lower prevalence of
CVD in this Asian group, a reluctance to attend for
assessment for many cultural and religious reasons
may also have led to bias, a problem that could be
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women. It is clear therefore that any future large scale
epidemiological studies that are required to elucidate
the prevalence of CVD in ethnic minority groups will
need to address these problems and this will un-
doubtedly have significant impact on the costs and
feasibility of such projects.
Despite these limitations, these novel data do serve
to provide an early insight into the epidemiology of
CVD in UK Asian men and which far from being a
rarity in non-Whites, is present in half of subjects
studied. This information will form a solid basis
upon which to base future studies which are essential
if we are to have a better understanding of this com-
mon condition.
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